in previous familial, social, and professional roles. Although less researched, the impact of ICU care on patients' family members is recognized as PICS-family (PICS-F) and is associated with negative psychologic disorders and emotional burden (5, 6) .
Peer support has potential to ameliorate the burdens of PICS (7) through promoting a culture of resilience and enhanced recovery (7) . Peer support, based on shared experiential empathy, has been long used in other patient populations, such as cancer (8) and more recently explored in patients with heart failure (9), diabetes (10) , and traumatic brain injury (TBI) (11) . The introduction of the Society of Critical Care Medicine's Thrive Peer Support Collaborative in 2015, an initiative aimed to support the start-up of peer support groups globally (12) , has led to increased interest within critical care.
Despite burgeoning research into outcomes after critical illness, few interventions have been shown to reduce the severity and frequency of PICS or PICS-F (13) . Given the potential for peer support to improve outcomes, it is important to identify and evaluate the impact of peer support interventions on patient and family outcomes following critical illness and synthesize key elements of model design and structure.
MATERIALS AND METHODS
Following work in psychiatry, we defined peer support as: "Peer support services bring together nonprofessionals with similar stressors or health problems for… mutual support or unidirectional support from an experienced peer to a novice peer.
Peer support services can be delivered in groups or pairs, and in person, over the telephone, or through the internet" (14) . Peer support interventions where a professional was involved or facilitated this connection were also included in the review.
We considered patients and families to have experienced "critical illness" if the patient was cared for in an ICU ( Table 1) . We were interested in capturing any health-related outcomes and grouped the types of health outcomes a priori as positive psychologic outcomes (coping, resilience, posttraumatic growth); negative psychologic outcomes (anxiety, depression, posttraumatic distress syndrome); physical, cognitive, social, and health-related quality of life outcomes.
This systematic review was registered on The International Prospective Register of Systematic Reviews (PROSPERO) in advance (CRD42017070174) and conducted and reported according to the Preferred Reporting Items for Systematic Reviews guidelines (15) .
Search Strategy and Sources
PROSPERO and the Cochrane Library were searched to ensure a previous systematic review of peer support for survivors of critical illness was not published. The Patient, Intervention, Comparison, and Outcome question was, What are the outcomes of peer support interventions on patient and family outcomes following critical illness?
A systematic and comprehensive search strategy with relevant terms was developed (Table 1) . No search limits were applied. Participant and intervention terms were combined within group with the Boolean operator "OR" and then the "Participant" terms yield was combined between group with the "Intervention" terms yields using the Boolean operator "AND. " Due to the anticipated limited research of peer support in critical illness, we did not specifically search for outcomes or comparator. 
Study Selection
Two independent reviewers (K.J.H., S.J.B.) assessed titles and abstracts against eligibility criteria ( Table 2) . Full-text articles were sourced where the abstract contained insufficient information to determine eligibility. Eligible full-text articles were independently reviewed by both reviewers ( Table 2 ). Discrepancies were resolved by consensus between the two reviewers, but where consensus could not be reached, a third independent reviewer adjudicated (R.H.).
Study Screening and Data Extraction (Including Risk of Bias)
Data were extracted into a standardized form and independently cross-checked. Data items included the following: 1) study details (author, publication year, study geographic location, and design); 2) participant (patient and/or family) demographics, eligibility criteria; sample size; and 3) details of the peer support intervention (reported using the Template for Intervention Description and Replication [TIDieR] Checklist [16] ) (Supplemental Tables 1 and 2, Supplemental Digital Content 1, http://links.lww.com/ CCM/D732); patient and/or family outcomes. Narrative findings from qualitative studies were independently extracted by the reviewers and synthesized into broad descriptive themes (17) .
Both reviewers independently assessed risk of bias, using the Newcastle-Ottawa Scale (NOS) (nonrandomized trials) (18) and the Cochrane Risk of Bias Tool (randomized controlled trials [RCTs]-rated as high, low, or unclear risk) (19) .
Analysis
Reviewer agreement was measured with Kappa statistic (κ) and was interpreted according to Landis and Koch (20) . Excel for Mac 2011 (Version 14.1.0; Microsoft Corporation, Santa Rosa, CA) was used to store and manage references and data extraction. SPSS for Macintosh statistical software package (Mac SPSS Statistical Version 20; IBM, New York, NY) was used for analyses.
RESULTS

Study Selection
The search retrieved 3,573 citations. After deduplication, 2,932 titles and abstracts were screened for eligibility. Onehundred ninety-one abstracts and 20 full-text articles were reviewed; eight full-text articles were included (Fig. 1) . Kappa for reviewer agreement on abstract and full-text articles was excellent (0.92; n = 191; p < 0.001) and moderate (0.47; n = 12; p = 0.098), respectively. Eight articles were adjudicated by the third reviewer; all were excluded.
Characteristics of Included Studies
Most studies were conducted in the United States (21) (22) (23) (24) and Canada (25) (26) (27) with one study conducted in Sweden (28) . One study was a RCT (26), four were comparative cohort studies (22, 24, 27, 28) , and three were qualitative studies (21, 23, 25) . The included studies enrolled 192 family members (21) (22) (23) (24) (25) 27) and 92 patients (25, 26, 28) treated in ICU between 1994 and 2001 ( Table 3 ) of whom 56 patients were included in the RCT.
The most common model of peer support was an in-person, facilitated support group where a professional led the group (21-24) (four studies). One study used a similar facilitated support group but delivered this via a web-based video conference (25) ; two studies used a buddy peer-to-peer model (26, 27) , and one study used a combined model of group-based peer support and physical rehabilitation (28) . Four of the five quantitative studies included a description of the control conditions, which was usual care (no support group) ( Table 4 ) (22, (26) (27) (28) . The most common assessed outcome for the five quantitative studies was anxiety (22, 26, 27) .
Outcome Measurement
Three of five quantitative studies included standardized outcome instruments (22, 26, 27) , whereas the others (Table 4) . Anxiety, the most common outcome of interest, was measured via the State-Trait Anxiety Inventory in three studies and was not measured in the other two studies. Three studies measured social support (24, 27, 28) although only one used a standardized outcome instrument-the Multidimensional Scale of Perceived Support (27) ; the other two used an investigator-developed instruments (24, 28) . Outcome measurement generally occurred at study enrollment and immediately following peer support program completion (depending on intervention delivery timing which was variable) ( Table 4) .
Quantitative Outcomes of Peer Support
Both studies using a buddy peer-to-peer model reported significant differences in favor of peer support (26, 27) , although only one study randomized participants (26) . A reduction in anxiety and depression, and an increase in perceived social support (27) and self-efficacy (26) , was observed in these two studies. In contrast, no difference in anxiety was found using a group peer support model ( 
Quantitative Synthesis of Results
Due to study heterogeneity and inclusion of only one RCT, meta-analyses could not be undertaken.
Qualitative Outcomes of Peer Support and Synthesis of Results
Three qualitative studies provided a descriptive analysis of participation in the peer support groups (21, 23, 25) . Two key themes were identified: universality of experiences and shared coping. Peer support participation facilitated recognition that many problems were shared by other peers and reduced feelings of isolation: "I felt the group really understood what I was feeling. Other parents in our group have experienced similar situations; I feel less alone" (21) . Shared coping occurred through problem solving, comparison, and reframing of participants own experiences: "I thought my situation was bad, but hearing the other parents, I'm not as bad off as I thought" (21) . This was enhanced through "former patients returning to the group to talk about what made significant differences to them" (23) .
Models of Peer Support
The models of peer support are reported according to the TIDieR template for complex interventions (Supplemental Tables 1 and 2 , Supplemental Digital Content 1, http://links. lww.com/CCM/D732).
Why. Across all studies, the shared rationale for investigating peer support interventions was based on the restorative aspects of social support-cohesion, altruism, and universality leading to informational exchange, facilitation of individual growth, and discovery of coping mechanisms.
What (Materials). Most studies did not report any physical or informational materials used in the intervention except the study by Damianakis et al (25) who described in detail their website content and educational/informational handbooks. What (Procedures). All studies provided detailed descriptions of how participants were invited into the peer support interventions, how the group or model ran and facilitation techniques used. For the five studies reporting group-based peer support, participants were invited to the group by staff or brochure advertising. The groups followed a structure where introductions occurred and participants were invited to share their stories (21-24, 28) . One study used a similar model delivered by online videoconference to overcome common barriers to support group attendance (such as distance, transportation issues, lack of motivation to travel). Two studies delivered buddy (peer-to-peer) programs where an experienced peer provided one-to-one support (26, 27) . Compared with group-based peer support, a key feature of the "buddy" programs was training to develop volunteer communication skills, self-awareness, and the provision of emotional, informational, and social support. This training took an average of 6 hours (26). 
Who (Facilitators).
Critical care clinical nurse specialists and/or a social worker mainly facilitated the group-based models. Two studies included other members of the interdisciplinary team (e.g., physical therapist, occupational therapist, dietician, speech therapist) as supplementary facilitators (21, 28) .
How and Where. Most studies described in-person peer support groups delivered as a stand-alone intervention. Only one study combined a peer support group component with another intervention, in this case, in-person physical rehabilitation (28) . In-hospital peer support groups were generally delivered near to the ICU or in the waiting room. Damianakis et al (25) used the Internet as a delivery mode to videoconference the peer support group. Buddy peer-to-peer support models were delivered via in-person hospital visits (26) and via phone (27) , during and following hospitalization.
When and How Much. Peer support models were predominantly delivered during ICU admission. Two studies delivered peer support in the subacute and chronic phase of illness-one in the outpatient setting following myocardial infarction (28) and the second in caregivers of TBI people who were on average 4.6 years (range, 2-12 yr) post injury (25) . Group-based peer support was generally delivered in weekly, 1-hour sessions with a duration that ranged from 5 weeks to an unlimited period, whereas buddy peer-to-peer support was limited to three visits (26) or nine phone contacts averaging a total of 9 hours (27) .
Tailoring. Two studies described tailoring of the intervention; first, diverse cross-cultural participation was encouraged, using interpreters (23) , and second, the peer support group was unstructured, not topic-driven focusing on a client-centered approach.
Planning and Implementation of Intervention. No studies reported how intervention adherence or fidelity was assessed or any strategies used to maintain or improve fidelity. Less than half of the studies reported some description of intervention delivery. Two studies reported approximately five to six participants attended the available peer support group (23, 27) , and another described all 27 intervention group patients received the planned number of buddy peer-to-peer visits (26) .
Risk of Bias Within Studies
The percentage agreement for risk of bias scores was 100% between reviewers. The overall methodological quality of the cohort studies was low as assessed using the NOS ( Supplemental Table 3 , Supplemental Digital Content 1, http://links.lww.com/CCM/D732). The RCT had a low risk of bias in most categories of the Cochrane Risk of Bias Tool.
DISCUSSION
Peer support has the potential to improve outcomes for patients and families who have experienced critical illness (8) . This systematic review describes the literature on outcomes and models of peer support in critical care cohorts; however, only eight eligible studies were identified. Quantitative methods were the predominant study design with three studies using qualitative inquiry; only one RCT was identified. There was a high risk of bias in most studies.
We believe that this systematic review has implications for the bedside clinician. The first is that there is growing scientific interest in peer support in the ICU and that the idea passes the test of having a "physiologically plausible" rationale. The second is that it is possible to rigorously test the efficacy of peer support interventions. The third is that such rigorous tests have not yet been done for core populations. This provides critical context given the growing drumbeat in the critical care community at large-to do something, "anything," to help survivors of critical illness. We believe that this review demonstrates that evidence-based clinicians could: 1) develop innovative new programs in peer support, as there is no single proven model they would be denying patients by engaging in such innovation and 2) reasonably choose not yet to adopt peer support programs (despite their compelling physiologic rationale). There is an urgent need for rigorous mixed methods evaluations of all new peer support programs, to contribute to this nascent scientific literature.
In its totality, the evidence for benefit of peer support is mixed with some studies showing that peer support reduced anxiety and/or depression and improved social support and self-efficacy (26, 27) , whereas other studies showed no difference in outcomes between intervention (peer support) and control (usual care) (22, 24) . Key differences between these studies are the peer support model and timing of delivery. In the two studies where outcomes improved, peer support was delivered via an individual peer-to-peer model that started in hospital and extended beyond discharge (26, 27) . Comparatively, in the two studies where no difference in outcomes was observed, peer support was delivered via a facilitated group model within the hospital, during the patients' admission to the ICU. Selection of the model and timing of delivery may require careful consideration that matches the patient and caregiver support needs as their needs change across care continuum from the ICU to discharge from hospital and beyond (29) .
Models of peer support and key design elements provide important information that may guide further research design. All studies used formal peer support models that were facilitated by a professional, and nearly all were delivered in hospital during the acute crisis period (21-24, 26, 27) . This meant most of the models were delivered to families only, while just two studies described peer support in patient cohorts (26, 28) . Delivering formal peer support during an acute crisis not only limits participation to just families, but it may also restrict attendance if families are experiencing stress and cannot manage competing demands or can only attend the group sporadically preventing group cohesion (24) . It is possible that the acute crisis period may be better suited to a buddy peer-to-peer model where family members of former ICU patients provide support to those in the ICU waiting room as is done in cancer cohorts (30) . This model operates by selecting peer mentors (a cancer survivor or caregiver) and matches them to provide one-on-one support to other cancer survivors or caregivers who are at the beginning of their experience and recovery. The subacute or posthospital phase may be a more appropriate setting to deliver formal group-based models during the adjustment and adaptation phase (29) and could include both patients and their families. This timing of intervention, in the posthospital setting, is more typical across the peer support literature as described in comparable cohorts (where there is initial trauma then recovery) such as stroke (31) and TBI (12, 32) . Significant opportunity exists to explore the implementation and effectiveness of formal group-based peer support in the subacute setting for critical care survivors and their families.
Although it is not possible to determine the most effective model of peer support from data included in this review due to limited and heterogeneous models and interventions, the two studies that delivered a buddy peer-to-peer model showed favorable outcomes. Support for this model has been demonstrated in other peer support literature such as TBI (12, 32) . In a small sample of 20 community-dwelling individuals with TBI and their family, participants reported positive impacts such as increased knowledge of their condition, enhanced quality of life, improved life outlook, and ability to cope (12) . To move the critical care peer support field forward, studies that assess the efficacy of peer support need to be rigorously designed and reported, like other cohorts such as diabetes (33) and mental health (15, 34) . Despite the presence of some highquality studies, systematic reviews in these areas remain unable to report firm recommendations for the implementation of peer support due to deficiencies in conduct and reporting of many existing trials. This highlights the challenges of evaluating complex interventions such as peer support and the need for standardized and explicitly comparable reporting.
CONCLUSIONS
Few studies have investigated peer support interventions in critical care cohorts. Although of generally low quality, the existing studies indicate that peer support has potential to reduce psychologic morbidity and increase social support. Group-based peer support was the most common model of peer support although peer-to-peer mentor appeared to produce favorable outcomes. The limited evidence does not support firm recommendations for implementation of peer support in critically ill populations at this time. Future studies warrant rigorous methodological design and reporting to advance the state of the science.
